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THE ODE/IM CORRESPONDENCE  

• It evolved in a  non-trivial  Classical/Quantum equivalence between 2D classical 
integrable  field theories and the finite-volume spectrum of (families) of QFTs.

• It was discovered in 1998 as an equivalence between (a tower) of simple 
Schroedinger equations and certain conserved quantities in a quantum Conformal 
Field Theory on a infinite cylinder geometry.

The simplest example is a correspondence between the Classical and the Quantum sin(h)-
Gordon model. 

(modified) Classical sinh-Gordon EoM

with

R2
0 = (R+ ⌧E(R, ⌧))2 � ⌧2P 2(R, ⌧) , (2.8)

tanh ✓0 = ⌧
P (R)

R+ ⌧E(R, ⌧)
. (2.9)

The redefinition (2.7) implies the famous inviscid Burgers’ flow equation for the finite-
volume quantum spectrum of TT-deformed field theories [23, 24]:

@

@⌧
E(R, ⌧) = E(R, ⌧)

@

@R
E(R, ⌧) +

P (R)2

R
. (2.10)

3 The modified classical sinh-Gordon model

In this section, we will follow very closely [14] in the definition of the quantities of
interest. Let us consider the modified sinh-Gordon (mShG) model, with equation of
motion (EoM)

@z@z̄⌘ � e2⌘ + p(z, s)p(z̄, s)e�2⌘ = 0 , (3.1)

where the complex coordinates z = (z, z̄) are dimensionless. The function

p(z, s) = z2↵ � s2↵ , (3.2)

is characterized by the pair of parameters ↵ and s 2 R>0. Introducing polar coordi-
nates,

z = ⇢ eı' , z̄ = ⇢ e�ı' , (3.3)

we can describe the field configurations ⌘(⇢,') relevant to the ODE/IM correspondence
as those that satisfy the following requirements

– e�⌘(⇢,') is a single-valued, non-zero complex function on the cone C⇡/↵ with apex
angle ⇡/↵ and L+ L̄ punctures;

– the ⇢ ! 1 asymptotic behaviour is e�⌘(⇢,') ⇠ ⇢�↵;

– the ⇢ ! 0 asymptotic behaviour is e�⌘(⇢,') ⇠ ⇢�l, with l 2 [�1/2, 1/2].

Through the ODE/IM correspondence, the conserved quantities of the classical mShG
model, evaluated on the above field configurations, are identified with the quantum ones
of the sine-Gordon model, such as its energy and momentum (2.4). The parameter l
is then related to the quasi-momentum in (2.2) as l = 2|k| � 1/2. The number and
positions of the L+L̄ punctures determine the specific energy eigenstate on the quantum
side of the correspondence and are constrained by a system of algebraic equations,
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with potential 

Classical:

(Related to Nicolò Brizio PhD project 1) 



Quantum sine-Gordon:

To the memory of Alyosha Zamolodchikov

1 Introduction

In over three decades of study of quantum integrable systems, a remarkable (and largely mysterious)
relation to classical integrable equations was observed in a number of different contexts. The first
such relation was discovered long ago by Barouch, Tracy, and McCoy [1], who have derived the spin-
spin correlation function in the Ising Field Theory in terms of special Painlevé III transcendent,
i.e. the solution of the differential equation,

d2f

dτ2
+

1

τ

df

dτ
− 1

2
sinh(2f) = 0 (1.1)

which decays at τ → ∞ and is singular as − log(−τ log τ) at τ → 0. The derivation relies on the
free-field nature of the Ising Field Theory, and it is still unknown if this powerful result can be
generalized in any simple way to interacting integrable quantum field theories.

However, relation to classical integrable equation has surfaced later in analysis of the dilute
self-avoiding polymer problem [2, 3], which is related to quantum sine-Gordon model at special
value of the coupling parameter. It was found that the off-critical partition function of a self-
avoiding polymer loop on an infinite cylinder is expressed exactly through another solution of the
same Painlevé III equation (1.1), this time with the singularity −1

3 log t + O(1) at small t. This
elegant result can be attributed to supersymmetry of the problem – it can be reformulated in terms
of quantum sine-Gordon model at special value of its coupling constant (β2 = 2

3 in (1.2) below),
where it exhibits N = 2 supersymmetry. Indeed, the derivation in [4] has its roots in deep analysis
of 2D N = 2 supersymmetric field theories [5]. At the same time, the finite-size partition function
is generally much simpler object as compared to the correlation functions. In particular, TBA
technique [7] can be employed to determine this quantity in any integrable quantum field theory
(supersymmetric or not) as long as its S-matrix is known [8]. Therefore one may expect that some
more or less direct extension of the results of [2, 3] to generic integrable theories is possible.

In this paper we propose such extension to the case of the quantum sine-Gordon model

L =
1

16π

[

(∂tϕ)
2 − (∂xϕ)

2
]

+ 2µ cos (βϕ) (1.2)

at generic values of the coupling parameter β2 < 1. Here µ sets the mass scale, µ ∼ [ mass ]2−2β2
.

We will consider the theory in finite-size geometry, with the spatial coordinate x in ϕ = ϕ(x, t)
compactified on a circle of a circumference R, with the periodic boundary conditions

ϕ(x+R, t) = ϕ(x, t) . (1.3)

Due to the periodicity of the potential term 2µ cos(βϕ) in (1.2) in ϕ, the space of states H splits
into orthogonal subspaces Hk, characterized by the “quasi-momentum” k,

ϕ→ ϕ+ 2π/β : | Ψk ⟩ → e2πi k | Ψk ⟩ (1.4)

for | Ψk ⟩ ∈ Hk. We call k-vacuum the ground-state of the finite-size system (1.2) in the sector Hk.
The quantum field theory (1.2) is integrable, in particular it has infinite set of commuting local

Integrals of Motion (IM) I2n−1, Ī2n−1, 2n = 2, 4, 6, . . . being the Lorentz spins of the associated
local densities [6]. Of primary interest are the k-vacuum eigenvalues I2n−1(k |R), Ī2n−1(k |R),
especially the k-vacuum energy I1 + Ī1. In principle, these quantities are accessible through the
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ODE/IM claim: 

For specific non trivial configurations of the classical field, the classical  
energy and momentum coincide the finite-size energy and momentum of the quantum 

sine-Gordon model



TTbar- perturbations and modified theories of gravity

(Related to Tommaso Morone PhD project 1) 

a generic covariant action where L̄ :=
p
gL is the Lagrangian density that depends on

x through a generic collection of N fields {�I}I2{1,...,N} and their higher-order derivatives
{@µ1 . . . @µi�I}(I,i)2{1,...,N}⇥{1,...,n} for some n � 1 and with @µ = @

@xµ . The field content of the
theory is arbitrary, unless otherwise stated. Indexes of tensors are lowered and raised using
the metric gµ⌫ and its inverse g

µ⌫ , respectively, and repeated indexes are summed according
to the Einstein notation. We shall denote with ⌘ab the flat metric with the same (Euclidean)
signature of gµ⌫ . Following the standard convention, we use latin (Lorentz) and greek (Ein-
stein) indexes to distinguish between flat and curved reference frames, respectively, and we
adopt the tetrad formalism to move from one to the other as customary.

This paper focuses on a family of deformations defined by the flow equation

@A⌧

@⌧
=

Z
ddx

p
gO[r,d]

⌧ , A⌧0 = A , (1.2)

with perturbing operator 1

O[r,d]
⌧ :=

1

d

�
r tr[T⌧ ]

2 � tr[T2
⌧ ]
�
, r 2 R , d � 2 , (1.3)

where ⌧ 2 R is the flow parameter and ⌧0 is a fixed value; A⌧ =
R
ddx L̄⌧ denotes the deformed

action and L̄⌧ the corresponding Lagrangian density; T⌧ = (Tµ
⌧,⌫)µ,⌫2{0,...,d�1} is a d⇥d matrix

and T
µ⌫
⌧ are the components of the (symmetric) Hilbert stress-energy tensor associated to A⌧

according to the standard prescription

T
µ⌫
⌧ =

�2
p
g

�A⌧

�gµ⌫
=

�2
p
g

@L̄⌧

@gµ⌫
. (1.4)

We start by reviewing some facts about the most studied representative among this family of
deformations, namely the TT deformation of field theories in d = 2, from which the present
paper draws inspiration.

The TT deformation [2, 3] is described by the flow equation (1.2) with (r, d) = (1, 2), i.e.
the TT operator is given by

OTT
⌧ := O[1,2]

⌧ =
1

2

�
tr[T⌧ ]

2 � tr[T2
⌧ ]
�
= det[T⌧ ] , (1.5)

where in the last equality we used the Cayley-Hamilton Theorem. The TT�deformed action
A⌧ can be obtained either directly by solving explicitly the flow equation (1.2) or indirectly
using a field-dependent coordinate transformation [7, 9] (see also [10]) which provides an
efficient tool to derive also solutions of the TT�deformed equations of motion [9, 11] and
integrals of motion [12]. Let us also mention that an alternative method to compute TT-
deformed actions is given by the light-cone gauge approach developed in [13, 14].

As it was noted in [9], the coordinate transformation induces a specific field-dependent
deformed metric that defines a modified background in which the solutions of the seed theory

1
It is important to stress that this paper is about classical field theories and, apart from the special case

(r, d) = (1, 2) [1], it is not known how to make the composite field (1.3) well-defined also at the quantum level.
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Consider a family of deformations defined by the flow equation for the Action 

with perturbing operator

and stress-energy tensor

(TTbar-type operator)



where we introduced

Ṽ = 2 (1� cosh') , S̃ =

r
1� 4⌧

⇣
1� ⌧ Ṽ

⌘
@'@̄' . (3.43)

This proves that both theories, as expected, retain their integrable structure along the TT̄

flow.

4 Maxwell-Born-Infeld electrodynamics in 4D

Two-photon plane wave scattering in 4D Maxwell-Born-Infeld (MBI) electrodynamics was

considered by Schrödinger and others in pre-QED times (see, for example, [45] for a nice

historical review on the early period of non-linear electrodynamics theories). Later, in [39, 40]

it was shown that the scattering of two plane waves in MBI electrodynamics can be mapped

onto a specific solution of the 2D bosonic BI equations of motion, the N = 2 model in

equations (2.15) and (2.16). In particular, it is extremely suggestive that the resulting phase-

shift can be nicely interpreted as being the classical analog of the TT̄-related scattering phase.

Compare, for example, the results of [39, 40] with the discussion about the classical origin of

the time delay in [10] .

Motivated by these observations, in this Section we investigate the 4D MBI theory of

electrodynamics and show that interestingly it shares a lot of common aspects with the 2D

bosonic BI models studied in Section 2. In particular we will see that it arises as a deformation

of the Maxwell theory induced by the square root of the determinant of the Hilbert stress-

energy tensor.

Consider the MBI Lagrangian in 4D defined on a generic background metric gµ⌫ as

LMBI
g (A, ⌧) =

�
p

| det [gµ⌫ ] |+
q
det

⇥
gµ⌫ +

p
2⌧Fµ⌫

⇤

2⌧
, (µ, ⌫ = {1, 2, 3, 4}) , (4.1)

where Fµ⌫ = @µA⌫ � @⌫Aµ is the field strength associated to the abelian gauge field Aµ. In

Euclidean spacetime (gµ⌫ = ⌘µ⌫ ⌘ diag(+1,+1,+1,+1)), (4.1) takes the form

LMBI(A, ⌧) =
�1 +

r
1� ⌧ Tr [F 2] + ⌧2

4

⇣
Tr[F eF ]

⌘2

2⌧
, (4.2)

where eFµ⌫ = 1
2✏µ⌫⇢�F

⇢� is the Hodge dual field strength. From the expansion of (4.2) in

powers of ⌧ around ⌧ = 0

LMBI(A, ⌧) ⇠
⌧!0

�1

4
Tr[F 2] +

⌧

16

�
Tr[F 2]2 � 4Tr[F 4]

�
+O(⌧2)

= LM + ⌧
p
det[TM] +O(⌧2) , (4.3)

one recognizes the Maxwell Lagrangian

LM(A) =
1

4
Fµ⌫F

µ⌫ = �1

4
Tr[F 2] , (4.4)
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(Born-Infeld nonlinear electrodynamic) 

(Abelian Yang-Mills) 

Example:

a generic covariant action where L̄ :=
p
gL is the Lagrangian density that depends on

x through a generic collection of N fields {�I}I2{1,...,N} and their higher-order derivatives
{@µ1 . . . @µi�I}(I,i)2{1,...,N}⇥{1,...,n} for some n � 1 and with @µ = @

@xµ . The field content of the
theory is arbitrary, unless otherwise stated. Indexes of tensors are lowered and raised using
the metric gµ⌫ and its inverse g

µ⌫ , respectively, and repeated indexes are summed according
to the Einstein notation. We shall denote with ⌘ab the flat metric with the same (Euclidean)
signature of gµ⌫ . Following the standard convention, we use latin (Lorentz) and greek (Ein-
stein) indexes to distinguish between flat and curved reference frames, respectively, and we
adopt the tetrad formalism to move from one to the other as customary.

This paper focuses on a family of deformations defined by the flow equation

@A⌧

@⌧
=

Z
ddx

p
gO[r,d]

⌧ , A⌧0 = A , (1.2)

with perturbing operator 1

O[r,d]
⌧ :=

1

d

�
r tr[T⌧ ]

2 � tr[T2
⌧ ]
�
, r 2 R , d � 2 , (1.3)

where ⌧ 2 R is the flow parameter and ⌧0 is a fixed value; A⌧ =
R
ddx L̄⌧ denotes the deformed

action and L̄⌧ the corresponding Lagrangian density; T⌧ = (Tµ
⌧,⌫)µ,⌫2{0,...,d�1} is a d⇥d matrix

and T
µ⌫
⌧ are the components of the (symmetric) Hilbert stress-energy tensor associated to A⌧

according to the standard prescription

T
µ⌫
⌧ =

�2
p
g

�A⌧

�gµ⌫
=

�2
p
g

@L̄⌧

@gµ⌫
. (1.4)

We start by reviewing some facts about the most studied representative among this family of
deformations, namely the TT deformation of field theories in d = 2, from which the present
paper draws inspiration.

The TT deformation [2, 3] is described by the flow equation (1.2) with (r, d) = (1, 2), i.e.
the TT operator is given by

OTT
⌧ := O[1,2]

⌧ =
1

2

�
tr[T⌧ ]

2 � tr[T2
⌧ ]
�
= det[T⌧ ] , (1.5)

where in the last equality we used the Cayley-Hamilton Theorem. The TT�deformed action
A⌧ can be obtained either directly by solving explicitly the flow equation (1.2) or indirectly
using a field-dependent coordinate transformation [7, 9] (see also [10]) which provides an
efficient tool to derive also solutions of the TT�deformed equations of motion [9, 11] and
integrals of motion [12]. Let us also mention that an alternative method to compute TT-
deformed actions is given by the light-cone gauge approach developed in [13, 14].

As it was noted in [9], the coordinate transformation induces a specific field-dependent
deformed metric that defines a modified background in which the solutions of the seed theory

1
It is important to stress that this paper is about classical field theories and, apart from the special case

(r, d) = (1, 2) [1], it is not known how to make the composite field (1.3) well-defined also at the quantum level.
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are equivalent to the corresponding TT�deformed ones in flat space. In other words, there
exists a deformed metric that makes the seed theory dynamically equivalent2 to the deformed
theory in flat space. Strictly speaking, this deformed metric is a pseudo-metric since, for a
generic field configuration there might exist a range of values of the deformation parameter
for which it becomes degenerate (see [9]).

Throughout the paper we will handle with pseudo-metrics – see (3.11) and (3.12) – as-
sociated to the generalised operators (1.3) in arbitrary dimension d � 2. However, we shall
refer to them simply as metrics neglecting the issue related to the degeneracy, since it does
not affect the general conclusions that emerge from our analysis.

In contrast to the TT operator, the geometric properties of the operators (1.3) for d > 2 are
essentially unknown. The interest toward such deformations is partially due to the discovery
first made in [15], that the operator O[ 12 ,4]

⌧ surprisingly links the Maxwell theory with Maxwell
Born-Infeld [16] and, in [17, 18], it was proven that the same link exists between the ModMax
theory [19] and its Born-Infeld-like extension [20], thus generalising the result of [15].

The aim of this paper is to study the geometric properties of the family of deformations
(1.2) through a metric approach. In section 2.1, we start by showing that (1.2) can be
interpreted as a modification of the background metric – at dynamical level – according to
a specific flow equation. In section 2.2 we prove that, for a generic field configuration, such
deformed metric is curved except for the specific case (r, d) = (1, 2) – corresponding to the
TT deformation – in which it remains flat, in accordance with the existence of a coordinate
transformation. In section 3.1, we develop a perturbative algorithm to solve the flow equation
for the metric and, in section 3.2, we show that under some assumptions on the stress-energy
tensor, the series yields an exact solution for the metric. In section 3.3 we consider the class
of abelian gauge theories in d = 4, whose stress-energy tensors meet the conditions above-
mentioned, and we derive an exact expression for the deformed metric and the vierbein;
appendix A contains the details of the derivation of the vierbein. Finally, in section 4 we
construct a class of modified scalar theories in d = 2 and their corresponding TT deformation,
as a dimensional reduction of the ModMax theory and its Born-Infeld-like extension.

2 A TT�like deformation in d dimensions

For the purposes of the current paper, it is convenient to rewrite (1.3) as follows

O[r,d]
⌧ =

1

d

bT⌧,µ⌫T
µ⌫
⌧ , (2.1)

where we introduced the tensor

bT⌧,µ⌫ := fµ⌫⇢�T
⇢�
⌧ = rgµ⌫tr[T⌧ ]� T⌧,µ⌫ , (2.2)

and
fµ⌫⇢� := r gµ⌫g⇢� � gµ�g⌫⇢ . (2.3)

2
Because the equivalence is at the level of the equations of motion.
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where X is any element of the set {@µ1 . . . @µi�I}(I,i)2{1,...,N}⇥{1,...,n}. From (2.13), (2.14) and
(2.15) it is immediate to see that the equivalence (2.9) holds, in general, only if the parameters
(c, q) are chosen as follows

(c, q) =

✓
� d

16
,

r

dr � 1

◆
=) h

⇤
µ⌫ = �4

d

bT⌧,µ⌫ . (2.17)

In the following, we shall impose the constraint (2.17). Using the identity

A⌧ (gµ⌫ + �⌧hµ⌫) = A⌧

✓
gµ⌫(⌧ + �⌧)� �⌧


dgµ⌫
d⌧

� hµ⌫

�◆
, (2.18)

in (2.9), we obtain the following (constrained) dynamical equivalence
8
<

:
A⌧+�⌧ (gµ⌫) ' A⌧ (gµ⌫(⌧ + �⌧))
dgµ⌫
d⌧

= �4

d

bT⌧,µ⌫

, (2.19)

which has the following physical interpretation: the deformed theory A⌧+�⌧ with background
metric gµ⌫(⌧) is dynamically equivalent to the theory A⌧ with deformed background metric
gµ⌫(⌧ + �⌧), which evolves according to the second equation of (2.19).

Notice that (2.19) can be equivalently written as
8
<

:
A⌧ (gµ⌫) ' A⌧+�⌧ (gµ⌫(⌧ + �⌧))
dgµ⌫
d⌧

=
4

d

bT⌧,µ⌫

, (2.20)

which has the following physical interpretation: the theory A⌧ with background metric gµ⌫(⌧)

is dynamically equivalent to the deformed theory A⌧+�⌧ with deformed background metric
gµ⌫(⌧ + �⌧), which evolves according to the second equation of (2.20).

2.2 Deformation of the Riemann tensor

In this section we briefly discuss the infinitesimal deformation of the Riemann tensor �R
⇢
�µ⌫

induced by the infinitesimal deformation �gµ⌫ = �4
d�⌧

bT⌧,µ⌫ of the metric. Assuming that
the starting point is a d�dimensional flat space with metric ⌘ab, i.e. the associated Riemann
tensor is R

i
jab = 0, then �gµ⌫ := �⌘abe

a
µe

b
⌫ where we defined �⌘ab = �4

d�⌧
bT⌧,ab and e

a
µ = �

a
µ is

the trivial vierbein.
A standard computation leads to

�R
i
jab =

2

d
�⌧

⇣
@b@j

bT i
⌧,a � @a@j

bT i
⌧,b + @a@

i bT⌧,jb � @b@
i bT⌧,ja

⌘
, (2.21)

for the Riemann tensor,

�Rab = �R
i
aib =

2

d
�⌧

⇣
@i@

i bT⌧,ab + (rd� 2r � 1) @a@btr[T⌧ ]
⌘

, (2.22)
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Where we have introduced

and

Then, it is possible to prove that Dynamically equivalent

The perturbing operator can be written in the following form:

One can integrate the flow equation for the metric and find -in 
principle- the deformed metric 



TTbar deformed matter coupled to Einstein gravity

Standard matter coupled to modified gravity

3 Reverse procedure

RT Qui prima di fare circolare, parlerei dello schema inverso: partire dalla metrica deformata

per ricostruire la gravità modificata. Inserirei un breve riassunto delle equazioni rilevati sul

flusso della metrica, e lo schema di risoluzione. Le formule le possiamo prendere direttamente

dal tex dell’articolo con Jacopo. Poi subito dopo la sezione su born-infeld trattare la metrica

esponenziale, con la procedura in entrambi i versi.

The correspondence can be reverse-engineered in the following sense: if an algorithmic way

of relating any deforming TT-like operator to some deformation of the background metric

is found, then (at least in principle) one can construct the corresponding theory of modified

gravity. It has been shown in [2] that

4 Abelian gauge theories and Born-Infeld gravity

Among the broad family of Palatini-like modified theories of gravity, one of the most promi-

nent examples is provided by the so called asymptotically flat Eddington-inspired Born-Infeld

(EiBI) gravity. The full action, originally introduced as a potential approach to handle the

singularities frequently encountered in General Relativity, can be expressed as

S =
1

⌧

Z
d4x

q
� det

�
gµ⌫ + ⌧R(µ⌫)(�)

�
�
p
�g

�
+ SM [gµ⌫ , ] . (23)

We notice that, as one would certainly hope, in the low curvature limit the action reduces to

Einstein-Hilbert gravity (with cosmological constant ⇤ = 0). By defining

FEiBI

�
gµ↵R(↵⌫)

�
⌘

2

⌧

q
det

�
�µ⌫ + ⌧gµ⌫R(↵⌫)

�
� 1

�
, (24)

one can rewrite (23) in the canonical form

S =
1

2

Z
d4x

p
�gFEiBI

�
gµ↵R(↵⌫)(�)

�
+ SM [gµ⌫ , ] . (25)

From (10), one obtains that the Einstein-frame metric is provided by

hµ⌫ = gµ⌫ + ⌧R(µ⌫), (26)

6

and on-shell one obtains

p
�hhµ⌫ =

p
�ggµ⌫ + 2⌧

�SM

�gµ⌫
⌘

p
�g (gµ⌫ � ⌧T µ⌫) , (27)

��
µ⌫ =

1

2
h�� (@µh⌫� + @⌫hµ� � @�hµ⌫) . (28)

It is then possible to introduce a dynamically equivalent action as in (11), by defining

AEiBI[hµ⌫ , gµ⌫ ] ⌘
1

⌧

Z
d4x

✓
1

2

p
�hhµ⌫gµ⌫ �

p
�h�

p
�g

◆
. (29)

Then, on shell, Einstein field equations imply that

hµ⌫ = gµ⌫ + ⌧R(µ⌫) = gµ⌫ + ⌧

✓
T̃µ⌫ �

1

2
T̃↵�h

↵�hµ⌫

◆
. (30)

It was noticed in [2] that the same metric flow equation can be obtained as the TT-like flow

of Abelian gauge theories in four dimensions under the deforming operator

O ⌘
1

2

⇣
T̃ µ
µ

⌘2

� T̃µ⌫T̃
µ⌫ . (31)

It turns out that starting from Maxwell’s action

SMax[gµ⌫ , Aµ] = �
1

4

Z
d4x

p
gF µ⌫Fµ⌫ (32)

one flows towards Maxwell-Born-Infeld theories

SMBI[gµ⌫ , Aµ] = �b2
Z

M4

d4x

"s

� det

✓
gµ⌫ +

1

b
Fµ⌫

◆
�
p
�g

#
, (33)

where, in both cases, Fµ⌫ is the usual U(1) field strength Fµ⌫ = 2@[µA⌫]. Then one has (as in

(22)):

SEiBI[gµ⌫ ] + SMax[gµ⌫ ] ' SEH[hµ⌫ ] + S̃MBI[hµ⌫ ]. (34)

Casting formulae into words:
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SMax[gµ⌫ , Aµ] = �
1

4

Z
d4x

p
gF µ⌫Fµ⌫ (32)

one flows towards Maxwell-Born-Infeld theories

SMBI[gµ⌫ , Aµ] = �b2
Z

M4

d4x

"s

� det

✓
gµ⌫ +

1

b
Fµ⌫

◆
�
p
�g

#
, (33)

where, in both cases, Fµ⌫ is the usual U(1) field strength Fµ⌫ = 2@[µA⌫]. Then one has (as in

(22)):

SEiBI[gµ⌫ ] + SMax[gµ⌫ ] ' SEH[hµ⌫ ] + S̃MBI[hµ⌫ ]. (34)

Casting formulae into words:

7

(Eddington-inspired Born-Infeld (EiBI) gravity)
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